Compatible and incompatible pollen tubes growing on detached Lilium longiflorum pistils which had been prelabeled with myoinositol-U-14C take up a portion of the label and utilize it for biosynthesis of tube wall substance. The label is transferred from pistil to pollen tubes apparently via the secretion products (exudate) of the pistil.
cultivars. Cross-pollinations were run with Ace 9 X Croft 6', Ace 9 X Georgia c', or Croft 9 X Georgia e. After selfpollination (72 hr) or cross-pollination (48 and 72 hr), styles were sectioned into 2-cm lengths (measured from the stigma), and pollen tubes were recovered by microdissection. Excised tubes were weighed immediately after dissection (±0.01 mg) and then washed either twice in 80% (v/v) ethanol (1.5-2.0 ml per wash) or five times in the same aqueous solution that had been used in our studies in vitro (1) , designated as D-medium. Combined washes (identified in Table III as pregrind rinse) were assayed for "4C. Washed tissues were ground in 80% ethanol, (0.5 ml) or D-medium (0.5 ml) in a conical glass homogenizer (Kontes K-88545B), transferred to a Gelman filter-centrifuge holder (No. 4305) fitted with a GA-4 membrane, ifitered and washed in 80% ethanol, or in the case of tissue ground in Dmedium, with water. Combined washes (identified in Table III as postgrind wash) were assayed for "IC. Methods used for autoradiography and to determine radioactivity and chemical composition of samples were described in the previous paper (2) .
RESULTS
Pollen tubes excised from labeled pistils 48 hr after crosspollination contained about 0.5% of the "4C recovered from the pistil (Table I) . After 72 hr of pollination, this amount had increased to about 1 %. In self-pollinated pistils where incompatible pollen tubes grow to less than one-half the length of compatible tubes in 72 hr, uptake amounted to about 1%, similar to that shown by the compatible tubes. These values were obtained from excised tubes washed in ethanol. Comparison of fresh weight of excised pollen tubes from five cross-pollinated and five selfpollinated pistils revealed a slightly higher average value for the former (8 i 3 mg) as compared to that of the latter (6 2 mg).
The radioactivity found in tube fragments that had been recovered from successive 2-cm sections of styles of labeled pistils was compared on a fresh weight basis in an effort to learn more regarding the distribution of 14C in growing pollen tubes. As seen in Table II was about one-third greater than that of ethanol-washed residues. The D-medium-rinsed residues still retained 36% of their "C. Comparison of specific radioactivity in these water-washed residues obtained from tube fragments in successive style sections revealed little variation. Since a substantial portion of the radioactivity remained in tube residues even after extraction and grinding in D-medium followed by water washes, the chemical composition of this insoluble fraction was examined after enzymatic hydrolysis. Pectinase released 78% of the bound label. Of the pectinase-soluble material, 62% was neutral sugars and 38 % acidic carbohydrate. Arabinose accounted for one-half of the neutral sugars. The other half consisted of unidentified compounds. The labeled acid material was identified as galacturonic acid.
Autoradiography of cross-pollinated pistils which had been labeled with myoinositol-2-'H revealed that the walls of the pollen tubes were heavily labeled. Figure 1 shows 
DISCUSSION
When L. longiflorum pollen is grown on pistils which had been prelabeled with myoinositol-U-"4C, a portion of the label could be recovered in an insoluble tube wall fraction. Since most of the label in this fraction could be solubilized by pectinase, and since the labeled products of the enzyme treatment are known products of pectin hydrolysis, it can be concluded that the label taken up by the pollen from the pistil is largely utilized for the biosynthesis of tube wall pectic substances. This conclusion is KROH, MIKI-HIROSIGE, ROSEN, AND LOEWUS supported by autoradiographic studies, which showed an accumulation of label in tube walls, especially near the tube tips, when pollen tubes grew in pistils prelabeled with myoinositol-2-3H. From electron microscope studies on pollen tubes growing in vivo (5), and from observations that pollen tube growth in vitro is enhanced by secretory products (exudate) of the pistil (4), it appears that Lilium pollen tubes obtain substances necessary for wall biosynthesis from secretory products released by the pistil into the hollow style. The secretion product contained about 5% of the radioactivity applied to a pistil (2) . Therefore, if the radioactivity present in excised pollen tubes derived exclusively from labeled exudate, actual uptake of label amounts to 10 to 20% of the radioactivity to which the tubes were exposed in the secretion product.
Variations in the amount of label taken up and incorporated into tube wall material (Tables I and II) Comparison of the specific radioactivity of ethanol-washed and water-washed tube residues from successive style sections of cross-pollinated pistils revealed the interesting observation that water was especially effective in removing '4C from pollen tube residues of style sections rich in tube tips. Quite likely, newly formed tube wall substance in the vicinity of the tip as well as adhering exudate was removed by aqueous extraction whereas ethanol extraction resulted in the fixation of this highly labeled material. Structural evidence which supports the idea of an accumulation of bound pistil exudate in the region of the tube tip has been presented by Rosen and Gawlik (5) . Further work on the carbohydrate nature of exudate from detached pistils of L. longiflorum and its utilization by growing pollen tubes will be described in subsequent papers (C. Labarca, M. Kroh, and F. Loewus; M. Kroh, C. Labarca, and F. Loewus, manuscripts in preparation). That the pistil supplies material for growing pollen tubes which is utilized for tube wall synthesis is clearly indicated in the present study.
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